This study compares the antioxidant and antimicrobial transcriptional expression of blue shrimps reared according to two different systems, BioFloc Technology (BFT) and Clear sea Water (CW) and their differential responses when facing an experimental sublethal hydrogen peroxide stress. After 30 days of rearing, juvenile shrimps were exposed to H2O2 stress at a concentration of 30 ppm during 6 hours. The oxidative stress caused by H2O2 was examined in the digestive glands of the shrimp, in which antioxidant enzyme (AOE) and antimicrobial peptide (AMP) gene expression were analysed by quantitative real-time PCR. Results showed that rearing conditions did not affect the expression of genes encoding AOEs or AMPs. However, H2O2 stress induced a differential response in expression between shrimps from the two rearing treatments (BFT and CW). Comparative analysis of the expression profiles indicates that catalase transcripts were significantly upregulated by H2O2 stress for BFT shrimps while no change was observed for CW shrimps. In contrast, H2O2 caused downregulation of superoxide dismutase and glutathione transferase transcripts and of the three AMP transcripts studied (penaeidin 2 and 3, and crustin) for CW shrimps, while no effect was observed on BFT shrimp transcript levels. These results suggested that BFT shrimps maintained antioxidant and AMP responses after stress and therefore can effectively protect their cells against oxidative stress, while CW shrimp immune competence seems to decrease after stress.
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In our study, we explore the transcriptional responses of genes coding either for AOEs or 
Materials and method

96
Shrimps
97
The 12 day-old shrimps post-larvae Litopenaeus stylirostris used in this experiment were 98 supplied by the hatchery of the Aquaculture Technical Centre of Tahiti (French Polynesia). 
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Then, all shrimps remaining in the tanks were stressed by immersion for 6 hours with a sub- final extension at 95°C for 1 min, 30 sec at 55°C and at 95°C for 30 sec followed by a final 160 cycle for differentiation curve analysis.
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To determine the RT-PCR efficiencies of each primer pair used, standard curves were 162 generated using five serial dilutions (one log of dilution) of a pool of one hundred cDNA 
170
Statistical analysis
171
Statistical analysis of the data was carried out using XLSTAT software 2012. Percent data
172
(survival rate) were normalized using an arcsine transformation before analysis. The 173 normality of the data distribution and homogeneity of variance were tested for all 174 zootechnical and molecular analysis data using the Shapiro-Wilk test and F-test, respectively.
175
The zootechnical data were normally distributed and variances were homogenous. Hence, the 176 effects of the rearing treatments were tested using a one-way analysis of variance. The 177 molecular results were not normally distributed; the effects of the rearing treatments were 178 tested using the Kruskal-Wallis test.
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Results
180
Survival and growth
181
After 30 days of rearing, BFT shrimp presented a significantly higher survival rate compared and Pen 3 transcript abundance was detected after stress compared to before stress (p>0.05).
208
However, significant differences were observed between rearing conditions after stress; with these assertions and confirm that at the gene expression level there is no effect of the
270
BFT condition by comparison to CW. Tables and captions   Table 1 . PCR primers (F: Forward, R: Reverse) used to amplify antimicrobial peptides (Pen3, Pen2, Lyso, Cru), antioxidant enzymes (GPX, SOD, GSHT, CAT) and house-keeping genes (GADPH, EF) of the shrimp Litopenaeus stylirostris in a real-time PCR procedure. 
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Differential AOE and AMP responses induced by H 2 O 2 stress between shrimps from
272
BFT and CW
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